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(57) ABSTRACT

The present invention relates to a backlight assembly and a
liquad crystal display (“LCD”") having the same. The back-
light assembly 1includes a light source unit including a printed
circuit board (“PCB”) and a plurality of light emitting diodes
(“LEDs”) mounted on a side of the PCB, a receiving member
including a base plate and a plurality of walls that extend from
the base plate at an angle and receive the light source unit, and
a plurality of through holes or uneven patterns formed 1n a
region of the receiving member where at least the light source
unit 1s disposed.
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FIG. 6C

l TIME (MIN)} Pt.1 | Pt.2 Pt.4 | Pt.5 | Pt.6 | Pt.7 | PL.8

PRESENT INVENTION | 90  |47.30[47.70|44.80]31.90[35.90|33.60{47.70|48.00|45.60
RELATED ART | 90 |48.10]49.40]45.10]34.00]36.80(34.30|47.90

TEMPERATURE DIFFERENCEl - |-0.80 -~1.70-2.1o ~0.90!-0.70]-0.20
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FIG. 12
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FIG. 16A
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BACKLIGHT ASSEMBLY, LIQUID CRYSTAL
DISPLAY HAVING THE SAME, AND
METHOD THEREOFK

This application claims priority to Korean Patent Applica-
tion No. 2006-0108403, filed on Nov. 3, 2006, and all the
benefits accruing therefrom under 35 U.S.C. §119, the con-
tents of which 1n 1ts entirety are herein incorporated by ref-
erence.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a backlight assembly, a
liquid crystal display (“LCD””) having the same, and a method
thereol. More particularly, the present invention relates to a
backlight assembly for improving heat radiation from a light
source unit, an LCD having the backlight assembly, and a
method of improving heat radiation from the light source unit
in the backlight assembly.

2. Description of the Related Art

A backlight using a light emitting diode (“LED”) as a light
source for a liqud crystal display (“LCD”) has been devel-
oped 1n respects to low power consumption, reduced weight,
and a small size, as compared to a backlight using a cold
cathode fluorescent lamp (“CCFL”’) according to the related
art as a light source for an LCD. In the backlight using the
LED, a plurality of LEDs 1s arranged on a line or 1n a matrix
pattern so as to be used as a light source.

In the backlight using the LED, heat radiation 1s a problem.
The LED dissipates most of the energy (for example, 85% of
the energy) emitted from the LED as heat, unlike a general
lamp. In this respect, a method of discharging the heat is the
key to the solution of this problem, accordingly, an LED
backlight should be designed 1n consideration of heat radia-
tion.

Generally, a heat radiation structure 1s designed using heat
radiation members, such as a heat pipe, a heat sink, and a fan.
In this case, when designing the heat radiation structure, an
increase 1n cost, weight, and size also need to be considered.
In other words, 1f a heat radiation member 1s used, the tem-
perature of the backlight decreases, but the cost and/or the
weilght and size subsequently increases.

BRIEF SUMMARY OF THE INVENTION

The present invention provides a backlight assembly in
which a heat radiation structure 1s formed as a component of
the backlight assembly without having a separate heat radia-
tion member attached to the backlight assembly.

The present invention also provides a liquid crystal display
(“LCD”) having the backlight assembly.

The present invention also provides a method of improving
heat radiation from a light source unit of a backlight assem-
bly.

According to exemplary embodiments of the present
invention, a backlight assembly includes a light source unit
including a printed circuit board (“PCB”) and a plurality of
light emitting diodes (“LEDs””) mounted on a first side of the
PCB, a receiving member including a base plate and a plu-
rality of walls that extend from the base plate at an angle and
receive the light source umit, and a plurality of through holes
formed 1n a region of the recerving member where at least the
light source unit 1s disposed.

The light source unit may include a heat radiation pad
attached to a second side of the PCB.
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2

The backlight assembly may further include a light guiding,
plate that 1s arranged at a distance away from the light source
unit. The light source unit may be disposed on a wall of the
receiving member, and the plurality of through holes may be
formed 1n the wall on which the light source unit 1s disposed.

The backlight assembly may further include a mold frame
coupled with the recerving member. At least one hole may be
formed 1n a region of the mold frame facing the wall of the
receiving member in which the plurality of through holes 1s
formed.

The light source unit may be disposed on the base plate of
the recerving member, and the plurality of through holes may
be formed 1n the base plate on which the light source unit 1s
disposed.

According to other exemplary embodiments of the present
invention, a backlight assembly includes a light source unit
including a PCB and a plurality of LEDs mounted on a {first
side of the PCB, and a recerving member including a base
plate and a plurality of walls that extend from the base plate at
an angle and receive the light source unit. The light source
unit 1s disposed on a first surface of the receiving member, and
an uneven pattern 1s formed on a second surface of the receiv-
ing member corresponding to the first surface of the receiving
member on which at least the light source unit 1s disposed.

The light source unit may include a heat radiation pad
attached to a second side of the PCB.

The backlight assembly may further include a light guiding,
plate that 1s arranged at a distance away from the light source
umt. The first surface of the recerving member on which the
light source unit 1s disposed may be a first surface of a wall of
the recerving member, and the second surface of the recerving
member on which the uneven pattern 1s formed may be a
second surface of the wall on which the light source unit 1s
disposed.

The backlight assembly may further include a mold frame
coupled with the recerving member. At least one hole may be
formed 1n a region of the mold frame facing the second
surface of the wall of the recerving member on which the
uneven pattern 1s formed.

The first surface of the recerving member on which the
light source unit 1s disposed may be a first surtace of the base
plate of the receiving member, and the second surface of the
receiving member on which the uneven pattern 1s formed may
be a second surface of the base plate on which the light source
unit 1s disposed.

According to still other exemplary embodiments of the
present 1nvention, a backlight assembly includes a light
source unit including a PCB and a plurality of LEDs mounted
on a first side of the PCB, and a recerving member including
a base plate and a plurality of walls that extend from the base
plate at an angle and receive the light source unit. A region of
the recetving member 1n which the light source unit 1s dis-
posed includes a flat part and an uneven part, and the light
source unit 1s disposed on the flat part.

The light source unit may include a heat radiation pad
attached to a second side of the PCB.

The backlight assembly may further include a light guiding,
plate that 1s arranged at a distance away from the light source
unit. The light source unit may be disposed on a wall of the
receiving member.

The backlight assembly may further include a mold frame
coupled with the recerving member. At least one hole may be
formed 1n a region of the mold frame facing the wall on which
the light source unit 1s disposed.

The light source unit may be disposed on the base plate of
the recerving member.

The uneven part may include a lattice type uneven pattern.
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Alternatively, the uneven part may include a umidirection-
ally extending uneven pattern, where the light source unit
may be disposed to extend 1n a first direction corresponding to
a long side of the recetving member, and the uneven pattern
may be formed such that valleys extend in the first direction or
the uneven pattern may be formed such that valleys extend in
a second direction perpendicular to the first direction.

The light source unit may alternatively be disposed to
extend in the second direction corresponding to a short side of
the recerving member, and the uneven pattern may be formed
such that valleys extend in the second direction, or the uneven
pattern may be formed such that valleys extend in the first
direction perpendicular to the second direction.

According to yet other exemplary embodiments of the
present invention, there 1s provided an LCD including the
backlight assembly having the above aspects.

According to still other exemplary embodiments of the
present invention, a method of improving heat radiation from
a light source unit of a backlight assembly for a display device
includes providing a recerving member recerving the light
source umt therein, the receiving member including a base
plate and a plurality of walls extending from the base plate at
an angle, and forming a heat radiation improving portion of
the receiving member 1n a region on which the light source
unit 1s disposed. Forming the heat radiation improving por-
tion of the receiving member may include one of forming a
plurality of through holes 1n a region of the receiving member
where the light source unit 1s disposed, forming an uneven
pattern on a surface of the receiving member opposite a
surface on which the light source unit 1s disposed, and form-
ing a tlat part and an uneven part on a region of the receiving
member and disposing the light source unit on the flat part.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the present
invention will become more apparent by describing 1n detail
exemplary and preferred embodiments thereof with reference
to the attached drawings in which:

FIG. 1 1s an exploded perspective view of an exemplary
liquid crystal display (“LCD”) having an exemplary back-
light assembly according to a first exemplary embodiment of
the present invention;

FIG. 2 1s a cross-sectional view schematically 1llustrating
the exemplary backlight assembly of FIG. 1 taken along line
[1-11;

FIG. 3 1s a partial exploded view of the exemplary back-
light assembly of FIG. 2;

FI1G. 4 15 a cross-sectional view schematically illustrating a
modification of the exemplary backlight assembly according,
to the first exemplary embodiment of the present invention;

FIG. 5 1s a top plan schematic view illustrating points for
temperature measurement of the exemplary backlight assem-
bly according to the first exemplary embodiment of the
present invention;

FIGS. 6A and 6B are graphs illustrating temperature
changes of a backlight assembly of the related are and of the
exemplary backlight assembly according to the present
invention, respectively, and FIG. 6C 1s a table illustrating
temperature changes of the exemplary backlight assembly
according to the present invention and a backlight assembly
of the related art;

FIG. 7 1s an exploded perspective view of an exemplary
LCD having an exemplary backlight assembly according to a
second exemplary embodiment of the present invention;
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FIG. 8 1s a cross-sectional view schematically 1llustrating
the exemplary backlight assembly of FIG. 7 taken along line
VIII-VIII;

FIG. 9 1s a partially enlarged view of the exemplary back-
light assembly of FIG. 8;

FIG. 10 1s an exploded perspective view of an exemplary
LCD having an exemplary backlight assembly according to a
third exemplary embodiment of the present invention;

FIG. 11 1s a cross-sectional view schematically illustrating,
an exemplary backlight assembly according to a fourth exem-
plary embodiment of the present invention;

FIG. 12 1s an exploded perspective view of an exemplary
LCD having an exemplary backlight assembly according to a
fifth exemplary embodiment of the present invention;

FIG. 13 1s a cross-sectional view schematically 1llustrating,
a part of the exemplary backlight assembly of FIG. 12;

FIG. 14A 15 a view 1llustrating a simulation condition for
verilying heat radiation effect of the exemplary backlight
assembly according to the fifth exemplary embodiment of the
present invention, FIG. 14B 1s a schematic view of a backlight
assembly without an uneven part according to the related art,
and FI1G. 14C 1s a schematic view of an exemplary backlight
assembly with an uneven part according to the present inven-
tion;

FIGS. 15A and 15C are views 1llustrating the result of the
simulation, when the uneven part is parallel to the direction of
gravity, and FIG. 15B 1s a result of temperature detection of a
backlight assembly without an uneven part according to the
related art:

FIGS. 16A and 16C are views illustrating the result of
simulation, when the uneven part 1s perpendicular to the
direction of gravity, and FIG. 16B 1s a result of temperature
detection of a backlight assembly without an uneven part
according to the related art;

FIGS. 17A to 17D are views illustrating various exemplary
arrangements of an exemplary light source unit and an exem-
plary uneven part of the exemplary backlight assembly
according to the fifth exemplary embodiment of the present
invention; and

FIG. 18A 1s an exploded perspective view of an exemplary
LCD having an exemplary backlight assembly according to a
sixth exemplary embodiment of the present invention, and
FIG. 18B 1s a schematic view taken along line XVIIIB-
XVIIIB.

DETAILED DESCRIPTION OF THE INVENTION

The invention will now be described more fully hereinafter
with reference to the accompanying drawings, in which
embodiments of the invention are shown. This invention may,
however, be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey the
scope of the invention to those skilled 1n the art. Like refer-
ence numerals refer to like elements throughout.

It will be understood that when an element 1s referred to as
being “on” another element, it can be directly on the other
clement or intervening elements may be present there
between. In contrast, when an element is referred to as being
“directly on” another element, there are no intervening ele-
ments present. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

It will be understood that, although the terms first, second,
third etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
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components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus, a
first element, component, region, layer or section discussed
below could be termed a second element, component, region,
layer or section without departing from the teachings of the
present invention.

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not mtended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
turther understood that the terms “comprises” and/or “com-
prising,” or “includes” and/or “including” when used 1n this
specification, specily the presence of stated features, regions,
integers, steps, operations, elements, and/or components, but
do not preclude the presence or addition of one or more other
features, regions, 1ntegers, steps, operations, elements, com-
ponents, and/or groups thereof.

Spatially relative terms, such as “beneath™, “below”,
“lower”, “above”, “upper” and the like, may be used herein
for ease of description to describe one element or feature’s
relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device 1n use or operation in addition to the orientation
depicted 1n the figures. For example, 1f the device i the
figures 1s turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below’ can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined 1n commonly used dictio-
naries, should be mterpreted as having a meamng that 1s
consistent with their meaning 1n the context of the relevant art
and the present disclosure, and will not be interpreted 1n an
idealized or overly formal sense unless expressly so defined
herein.

Embodiments of the present invention are described herein
with reference to cross section 1llustrations that are schematic
illustrations of 1dealized embodiments of the present mven-
tion. As such, variations from the shapes of the illustrations as
a result, for example, of manufacturing techniques and/or
tolerances, are to be expected.

Thus, embodiments of the present invention should not be
construed as limited to the particular shapes of regions 1llus-
trated herein but are to include deviations 1n shapes that result,
for example, from manufacturing. For example, a region
illustrated or described as flat may, typically, have rough
and/or nonlinear features. Moreover, sharp angles that are
illustrated may be rounded. Thus, the regions illustrated in the
figures are schematic in nature and their shapes are not
intended to 1llustrate the precise shape of a region and are not
intended to limit the scope of the present invention.

Hereinafter, preferred and exemplary embodiments of the
present invention will be described 1n detail with reference to
the accompanying drawings.

FIG. 1 1s an exploded perspective view of an exemplary
liquid crystal display (“LCD”) having an exemplary back-
light assembly according to a first exemplary embodiment of
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the present invention. FIG. 2 1s a cross-sectional view sche-
matically illustrating the exemplary backlight assembly of
FIG. 1 taken along line II-II. FIG. 3 1s a partially exploded
view ol the exemplary backlight assembly of FIG. 2. The
exemplary backlight assembly shown 1n FIGS. 1 to 3 1s an
edge type backlight assembly 1n which a light source unit 1s
disposed at the side or sides of a light guiding plate.

With reference to FIGS. 1 to 3, an LCD includes an LCD
panel 100, driving circuit units 220 and 240, an upper receiv-
ing member 300, and a backlight assembly for providing light
to the LCD panel 100. The backlight assembly includes a
light source unit 400, a light guiding plate 500, a retlection
plate 600, a plurality of optical sheets 700, a mold frame 800,
and a lower receiving member 900.

The LCD panel 100 includes a color filter substrate 110, a
thin film transistor (*““T'F1”) substrate 120 and a liquid crystal
layer (not shown) which 1s implanted between both sub-
strates, and displays an 1mage.

The driving circuit units 220 and 240 are connected to the
LCD panel 100, a printed circuit board (“PCB”) 224 for
mounting a control mtegrated circuit (“IC”) and applying a
predetermined gate signal to a gate line of the TFT substrate
120, a data side PCB 244 for mounting a control IC and
applying a predetermined data signal to a data line of the TFT
substrate 120, a gate side soft PCB 222, also known as a
flexible printed circuit (“FPC”), for connecting the TEFT sub-
strate 120 and the gate side PCB 224, and a data side soft PCB
242 for connecting the TFT substrate 120 and the data side
PCB 244. The gate side and data side PCBs 224 and 244 are
connected to the gate side and data side soit PCBs 222 and
242 to apply gate driving signals and image signals from the

outside. In this case, one PCB may be formed by integrating
the gate side and data side PCBs 224 and 244. In addition, a

driving IC 1s mounted 1n the soft PCBs 222 and 242, to
transmit red, green, blue (“RGB”) signals generated by the
PCBs 224 and 244 and power source to the LCD panel 100.

The light source unit 400 includes a PCB 410, a plurality of
light emitting diodes (“LEDs””) 450 mounted on one side of
the PCB 410, and a heat radiation pad 420 attached to the
other side of the PCB 410, that 1s, to the side opposite to the
side on which the LEDs 450 are mounted. In this case, the
heat radiation pad 420 may be formed using silicon or carbon,
and various PCBs such as a metal core PCB, a hard PCB or a
soit PCB may be used as the PCB 410.

As shown 1n the illustrated embodiment, the LEDs 450
may be mounted on the PCB 410 1n a line pattern, but the
arrangement of the LEDs 4350 1s not limited thereto, for
example, they can alternatively be mounted 1n a plurality of
rOwsSs.

The lower recerving member 900 1s formed 1n a rectangular
parallelepiped shape 1n which the upper side 1s opened, and a
receiving space 1s formed therein to have a predetermined
depth. That 1s, the lower recerving member 900 includes a
base plate 901, a plurality of walls that vertically extend from
a periphery of the base plate 901, that 1s, walls composed of
first to fourth walls 902, 903, 904, 905, so as to provide a
predetermined receiving space therein.

A reflection plate 600, a light guiding plate 500, a diffusing
plate 720 and a prism sheet 710 are sequentially disposed in
the recerving space of the lower recerving member 900.

The light source unit 400 1s disposed at one side of the light
guiding plate 500 and at the other side, respectively. That is,
in the illustrated embodiment, a first PCB 410 with a plurality
of LEDs 450 1s disposed at one side of the light guiding plate
500 and a second PCB 410 with a plurality of LEDs 450 1s
disposed at an opposite side of the light guiding plate 500. The
light emitted from the light source unit 400 1s changed 1nto a
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surface light source by the light guiding plate 500 so as to be
output toward the LCD panel 100. According to the present
embodiment, the light guiding plate 500 uses a flat type light
guiding plate, and the light source unit 400 1s disposed at both
sides of the light guiding plate 500, but an arrangement of the
backlight assembly 1s not limited thereto. For example, the
light guiding plate 300 may alternatively use a wedge type
light guiding plate and a light source unit 400 may be dis-
posed at only one side of the light gmiding plate; in yet other
alternative embodiments, two or more light source units 400
may be disposed relative to the light guiding plate 500.

The reflection plate 600 serves to reflect light emitted
through the lower side of the light guiding plate 500, that 1s, 1n
a direction towards the base plate 901 of the lower receiving
member 900. The diffusing plate 720 and the prism sheet 710
are disposed at the upper side of the light guiding plate 500 so
as to assure the uniform luminance distribution of the light
emitted from the light source unit 400.

The light source unit 400 1s disposed on at least one wall of
the lower recetving member 900. According to the present
embodiment, the light source unit 400 1s disposed on the first
wall 902 and the third wall 904 facing the first wall 902, and
a plurality of through holes 910 1s formed 1n the first wall 902
and the third wall 904 on which the light source unit 400 1s
disposed.

The heat generated by the LED 450 1s transierred to the
lower recerving member 900 through the PCB 410 so as to be
dissipated to the outside. In addition, the heat radiation pad
420 attached to the other side of the PCB 410 helps the
connection between the PCB 410 and the lower receiving
member 900 to easily transier heat.

As described above, if the through holes 910 are formed 1n
the walls of the lower recetving member 900 on which the
light source unit 400 1s disposed, the flow of heat carrier
makes a spin 1n the vicinity of the through hole 910, as shown
in FIG. 3, to increase the contact surface between the air and
the PCB 410 or the heat radiation pad 420 and the number of
contacts there between. As a result, even without having a
separate or additional heat radiation member, 1t 1s possible to
ciliciently discharge the heat that 1s generated by the LED 450
of the light source unit 400 to the outside.

The mold frame 800 1s coupled with the lower recerving
member 900, and serves to support the LCD panel 100. The
upper recerving member 300 1s coupled with the mold frame
800 so as to cover the edges of the LCD panel 100, that 1s, a

non-display area and a portion of the side surface of the mold
frame 800 and the lower surface.

FI1G. 4 1s a cross-sectional schematic view of a modifica-
tion of the exemplary backlight assembly according to the
first exemplary embodiment of the present invention. A back-
light assembly of FI1G. 4 1s similar to the exemplary backlight
assembly according to the first exemplary embodiment of the
present invention except for a mold frame structure. Herein-
after, a different structure will be mainly described, and a
detailed description of the similar structure will be omatted.

Referring to FIG. 4, the backlight assembly includes the
light source unit 400, the light guiding plate 500, the reflec-
tion plate 600, the plurality of optical sheets 700, the mold
frame 800 and the lower recerving member 900.

The light source unit 400 composed of the PCB 410, a
plurality of the LEDs 450 mounted on one side of the PCB
410 and the heat radiation pad 420 mounted on the other side
of the PCB 410 1s disposed on at least one of the walls of the
lower receiving member 900. According to the present
embodiment, the light source unit 400 1s disposed on the first

wall 902 and the third wall (not shown) facing the first wall,
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and the plurality of through holes 910 1s formed 1n the first
wall 902 and the third wall (not shown) on which the light
source umt 400 1s disposed.

The mold frame 800 1s coupled with the lower receiving,
member 900, and at least one hole 810 1s formed 1n a region
of the mold frame 800 facing the wall of the receiving mem-
ber 1n which the plurality of through holes 910 1s formed, that
1s, the first wall 902 and the third wall (not shown). As such,
if the hole 810 1s formed 1n the mold frame 800, it 1s possible
to diversity the path of air to be supplied 1nto the plurality of
through holes 910 formed 1n the walls of the lower recerving
member 900. In addition, 1t 1s possible to improve heat radia-
tion efficiency by increasing the amount of air 1n the vicinity
of the light source unit 400.

FIG. 5 1s a top plan schematic view 1illustrating points for
temperature measurement of the exemplary backlight assem-
bly according to the first exemplary embodiment of the
present mvention. FIGS. 6A and 6B are graphs illustrating
temperature changes of a backlight assembly of the related art
and the exemplary backlight assembly according to the
present ivention, respectively, and FIG. 6C 1s a table illus-
trating temperature changes of the exemplary backlight
assembly according to the present invention and the related
art.

To verity heat radiation effect of the backlight assembly, as
shown 1n FIG. 5, temperature 1s measured at nine points (Pt.
1 to Pt. 9) of a lower receiving member of a backlight assem-
bly according to the related art and the lower recerving mem-
ber 900 the exemplary backlight assembly according to the
first exemplary embodiment.

Referring to FIGS. 6 A to 6C, 1t 1s found that temperature 1s
low as a whole 1n the exemplary backlight assembly accord-
ing to the present invention in which the through holes 910 are
formed 1n the walls 902, 904 of the lower receiving member
900 adjacent to the light source unit 400, as compared to the
backlight assembly according to the related art in which
through holes are not formed. Particularly, since the second
pomnt (Pt. 2) and the eighth point (Pt. 8) correspond to the
center position of the light source unit, the two points have a
higher temperature than other points. However, alter forming
the through holes 910, 1t 1s found that the temperature of the
second point (Pt. 2) and the eighth point (Pt. 8) which 1s
higher than that of the other points 1s significantly lowered.
The temperature difference between the second point (Pt. 2)
and the eighth point (Pt. 8) (temperature difference there
between according to the related art and the present inven-
tion) 1s about 1.6 and 1.7° C., respectively. As such, as the
temperature of the exemplary backlight assembly 1s lowered,
the temperature of the PCB 410 of the light source unit 400 1s
also lowered, and thus the temperature of the LED 450 1s
lowered. As a result, since 1t 1s possible to prevent the tem-
perature of the PCB 410, which greatly effects the life span of
the LED 450, and the ambient temperature of the LED 4350
from increasing, the exemplary backlight assembly as well as
the LED 450 may have a longer life span.

FIG. 7 1s an exploded perspective view ol an exemplary
LCD having an exemplary backlight assembly according to a
second exemplary embodiment of the present invention. FIG.
8 1s a cross-sectional view schematically illustrating the
exemplary backlight assembly of FIG. 7 taken along line
VIII-VIII. F1G. 9 1s apartially enlarged view of the exemplary
backlight assembly of FIG. 8.

The exemplary backlight assembly according to the second
exemplary embodiment of the present invention shown 1n
FIGS. 7 to 9 has a similar structure to the exemplary back light
assembly according to the first exemplary embodiment of the
present invention except for the heat radiation structure, thus,
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structural difference between the first and second exemplary
embodiments will mainly be described hereatter.

The LCD includes the LCD panel 100, the driving circuit
units 220 and 240, the upper receiving member 300, and the
backlight assembly for supplying light to the LCD panel 100.
The backlight assembly includes the light source unit 400, the
light guiding plate 500, the reflection plate 600, the plurality
of optical sheets 700, the mold frame 800, and the lower
receiving member 900.

The light source unit 400 includes the PCB 410, the plu-
rality of LEDs 450 mounted on one side of the PCB 410, and
the heat radiation pad 420 attached to the other side of the
PCB 410, that 1s, to the side opposite to the side on which the
LEDs 450 are mounted.

The lower receiving member 900 1s formed 1n a rectangular
parallelepiped shape in which the upper side 1s opened, and a
receiving space 1s formed therein to have a predetermined
depth. That 1s, the lower receiving member 900 includes the
base plate 901, the plurality of walls vertically extending from
the base plate 901, that 1s, walls composed of {first to fourth
walls 902, 903, 904, 905, so as to provide a predetermined
receiving space therein. The retlection plate 600, the light
guiding plate 500, the diffusing plate 720, and the prism sheet
710 are sequentially disposed 1n the recerving space of the
lower receiving member 900.

In the illustrated embodiment, the light source unit 400 1s
disposed at one side of the light guiding plate 500 and at an
opposite side, respectively. The light emitted from the light
source unit 400 1s changed into a surtace light source by the
light guiding plate 500 so as to be output toward the LCD
panel 100.

The light source unit 400 1s disposed on at least one of the
walls of the lower receiving member 900. According to the
present embodiment, the light source unit 400 1s disposed on
one side of the first wall 902, that 1s, the inner side of the first
wall 902, and on one side of the third wall 904 facing the first
wall 902, that 1s the inner side of the third wall 904. The 1nner
sides of the first wall 902 and the third wall 904 face the
receiving space of the lower recerving member 900. In addi-
tion, an uneven pattern 920 1s formed on the other sides of the
first wall 902 and third wall 904, that 1s, the outer sides of the
first wall 902 and third wall 904. The outer sides of the first
wall 902 and the third wall 904 do not face the receiving space
of the lower recerving member 900, but instead face the inner
sides of the walls of the mold frame 800 that face the lower
receiving member 900.

The heat generated by the LED 450 1s transferred to the
lower recerving member 900 through the PCB 410 so as to be
dissipated to the outside. In addition, the heat radiation pad
420 attached to the other side of the PCB 410 helps the
connection between the PCB 410 and the lower receiving
member 900 to easily transier heat.

As described above, 11 the uneven pattern 920 1s formed at
the wall 902, 904 of the lower recerving member 900 on
which the light source unit 400 1s disposed, the flow of heat
carrier changes the tlow of air 1n the vicinity of the uneven
pattern 920, as shown 1n FIG. 9, to increase the number of
contacts between the air and the uneven pattern 920. As a
result, 1t 1s possible to 1improve heat radiation eflect even
without having a separate heat radiation member. In the 1llus-
trated embodiment, the uneven pattern 920 1s formed on only
an outside surface of the walls 902, 904, facing the mold
frame 800, such that the light source unit 400 1s mounted on
a substantially smooth surface of the inside surface of the
walls 902, 904 thus improving contact between the light
source unit 400 and the lower recerving member 900 to main-
tain heat transfer between the light source unit 400 and the
lower receiving member 900.

The mold frame 800 1s coupled with the lower recerving
member 900, and as shown 1n FIG. 4, a hole 810 may be
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formed 1n a region of the mold frame 800 facing the wall of
the lower receiving member 900 in which the uneven pattern
920 1s formed, that 1s, the first wall 902 and the third wall 904.

FIG. 10 1s an exploded perspective view of an exemplary
LCD having an exemplary backlight assembly according to a
third exemplary embodiment of the present invention.

According to the third exemplary embodiment of the
present mvention of FIG. 10, the exemplary heat radiation
structure of the exemplary backlight assembly according to
the first exemplary embodiment of the present invention 1s
applied to a direct type backlight assembly, and a structural
difference will be mainly described hereafiter.

Referring to FI1G. 10, the LCD includes the LCD panel 100,
the driving circuit units 220 and 240, the upper receiving
member 300, and the backlight assembly for supplying light
to the LCD panel 100. The backlight assembly includes the
light source unit 400, the plurality of optical sheets 700, the
mold frame 800, and the lower receiving member 900.

The light source unit 400 includes the PCB 410, the plu-
rality of LEDs 450 mounted on one side of the PCB 410, and
the heat radiation pad 420 attached to the other side of the
PCB 410, that 1s, to the side opposite to the side on which the
LEDs 450 are mounted.

I'he lower recerving member 900 1s formed 1n a rectangular
parallelepiped shape 1n which the upper side 1s opened, and a
receiving space 1s formed therein to have a predetermined
depth. That 1s, the lower receiving member 900 1ncludes the
base plate 901, a plurality of walls vertically extending from
the base plate 901, that 1s, walls composed of first to fourth
walls 902, 903, 904, 905, so as to provide a predetermined
receiving space therein.

The light source unit 400, the diffusing plate 720, and the
prism sheet 710 are sequentially disposed 1n the recerving
space ol the lower recerving member 900. The diffusing plate
720 and the prism sheet 710 are disposed at the upper side of
the light source unit 400 so as to assure the uniform luminance
distribution ofthe light emitted from the light source unit 400.

The light source unit 400 1s disposed on the base plate 901
of the lower receiving member 900. According to the present
embodiment, a plurality of light source units 400, that 1s, four
light source units 400 are disposed on the base plate 901 at
predetermined intervals, and a plurality of through holes 930
1s formed 1n a region of the base plate 901 in which the light
source units 400 are disposed. The light source unit 400 1s
formed 1n a rectangular bar shape 1n the present invention, but
the light source unit 400 1s not limited to have the same shape.
Also, while four light source units 400 are 1llustrated, other
quantities of light source units 400 disposed on the base plate
901 are within the scope of these embodiments.

As described above, 11 the through hole 930 1s formed in the
base plate 901 of the lower receiving member 900 on which
the light source unit 400 1s disposed, the tflow of heat carrier
makes a spin in the viciity of the through hole 930, to
increase the contact surface between the air and the PCB 410
or the heat radiation pad 420 and the number of contacts there
between. As a result, it 1s possible to efficiently discharge the
heat that 1s generated by the LED 450 of the light source unit
400 to the outside.

FIG. 11 1s a cross-sectional view schematically illustrating,
an exemplary backlight assembly according to a fourth exem-
plary embodiment of the present invention. According to the
fourth exemplary embodiment of the present invention of
FIG. 11, the exemplary heat radiation structure of the exem-
plary backlight assembly according to the second exemplary
embodiment of the present invention 1s applied to a direct type
backlight assembly, and the structural difference will be
mainly described hereaftter.

The lower recerving member 900 includes the base plate
901, a plurality of walls that vertically extend from the base
plate 901, that 1s, walls composed of first to fourth walls 902,
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903, 904, 905, so as to provide a predetermined receiving
space therein. The light source unit 400, the diffusing plate
720, and the prism sheet 710 are sequentially disposed 1n the
receiving space of the lower recerving member 900.

The light source unit 400 1s disposed on one side of the base
plate 901 of the lower recerving member 900, that 1s, on the
inner side of the base plate 901, which faces the LCD panel
100. The mnner side of the base plate 901 may be smooth or
substantially even for disposing the light source unit 400
thereon and maintaining heat transier between the light
source unit 400 and the base plate 901. According to the
present embodiment, a plurality of light source units 400, that
1s, four light source units 400 are disposed on the inner side of
the base plate 901 at predetermined intervals. An uneven
pattern 940 1s formed on the other side of the base plate 901,
that 1s, the outer side of the base plate 901 corresponding to
the region 1n which the light source units 400 are disposed.

FIG. 12 1s an exploded perspective view of an exemplary
LCD having an exemplary backlight assembly according to a
fifth exemplary embodiment of the present invention. FI1G. 13
1s a cross-sectional view schematically illustrating a part of
the exemplary backlight assembly of FI1G. 12. The exemplary
backlight assembly according to the fifth exemplary embodi-
ment of the present invention shown 1n FIGS. 12 and 13 has a
similar structure to the exemplary back light assembly
according to other exemplary embodiments of the present
invention except for the heat radiation structure, thus, a struc-
tural difference between the embodiments will be mainly
described hereafter.

With reference to FIGS. 12 and 13, the light source unit 400
includes the PCB 410, the plurality of LEDs 450 mounted on
one side ol the PCB 410, and a heat radiation pad 420 attached
to the other side of the PCB 410, that 1s, to the side opposite
to the side on which the LEDs 450 are mounted.

The lower receiving member 900 includes the base plate
901, a plurality of walls that vertically extend from the base
plate 901, that 1s, walls composed of first to fourth walls 902,
903, 904, 9035, so as to provide a predetermined receiving
space therein. The light source unit 400, the diffusing plate
720, and the prism sheet 710 are sequentially disposed 1n the
receiving space of the lower recerving member 900.

The light source unit 400 1s disposed on the base plate 901
of the lowerrecerving member 900. In this case, the base plate
901 1s composed of an uneven part 950 including uneven
patterns having wrinkles formed by repetitively folding the
base plate 901 and a flat part 960, and the uneven part 950 and
the tlat part 960 are alternately disposed. The wrinkles may
have a zigzag cross-section as shown, although other uneven
patterns that increase a surface area of the base plate 901 may
also be employed for the uneven part 950. Each of the uneven
parts 950 and flat parts 960 extend lengthwise parallel to one
of the walls of the lower recerving member 900. In the 1llus-
trated embodiment, the uneven parts 950 and flat parts 960
extend substantially parallel to the first and third walls 902,
904, and 1n the same direction as the longitudinal direction of
the PCBs 410. According to the present embodiment, a plu-
rality of light source unmts 400, that 1s, four light source units
400 are disposed on the tlat parts 960, although an alternate
number of light source units 400 would be within the scope of
these embodiments. As such, 1f the base plate 901 1s com-
posed of the uneven part 950 and the tlat part 960, the flat part
960 improves contact with the light source unit 400 to main-
tain heat transier between two members, and the uneven part
950 enlarges the surface 1n contact with the air to improve
heat radiation eflect by natural convection of the air. There-
fore, even without having an additional heat radiation mem-
ber, 1t 1s possible to efficiently discharge the heat that 1s
transierred from the light source unit 400 to the outside.

FIG. 14 A 15 a view 1llustrating a simulation condition for
verilying heat radiation effect of the exemplary backlight
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assembly according to the fifth exemplary embodiment of the
present invention, FIG. 14B 1s a schematic view of a backlight
assembly without an uneven part according to the related art,
and FIG. 14C 1s a schematic view of an exemplary backlight
assembly with an exemplary uneven part according to the
present invention.

With reference to FIGS. 14 A to 14C, when looking at the
simulation condition, the simulation 1s performed under the
condition without convention at the temperature of 25° C. The
backlight assembly shown in FIG. 14B does not have an
uneven part, and the backlight assembly shown 1n FIG. 14C
has an uneven part. A 1 W level LED 1s used as the light
source, and an aluminum plate 1s used as the lower receiving
member. In addition, the size of the aluminum plate according
to the related art 1s 113x60x0.8 mm, and the aluminum plate
according to the present invention 1s provided with the uneven
part thus to lengthen the plate by 40 mm 1n the length direc-
tion to have the size of 153x60x0.8 mm.

FIGS. 15A and 15C are views illustrating the result of
simulation, when the uneven part is parallel to the direction of
gravity, and FIG. 15B 1s a view 1illustrating the result of
simulation when there 1s no uneven part as 1n the prior art.
FIGS. 16 A and 16C are views illustrating the result of simu-
lation, when the uneven part 1s perpendicular to the direction
of gravity, and FIG. 16B is a view illustrating the result of
simulation when there 1s no uneven part as 1n the prior art.

FIGS. 15B and 15C are graphs 1llustrating the simulation
for comparison of temperature distribution in the aluminum
plate, when the uneven part 1s parallel to the direction of
gravity (that is, the flow of air). FIG. 15B illustrates the case
without the uneven part, and FIG. 15C 1illustrates the case
with the uneven part. When temperature of an end portion of
the aluminum plate 1s compared between the cases, the tem-
perature 1s about 35° C. without the uneven part, and the
temperature 1s about 33° C. in the case with the uneven part,
thus generating a two-degree difference. In this respect, when
the uneven part 1s disposed 1n the direction of the gravity, that
1s, parallel to the flow of the air, heat radiation efifect is
significantly improved.

FIGS. 16B and 16C are graphs 1llustrating the simulation
for comparison of temperature distribution in the aluminum
plate, when the uneven part 1s perpendicular to the direction
of gravity (thatis, the flow of air). F1G. 16B 1llustrates the case
without the uneven part, and FIG. 16C 1illustrates the case
with the uneven part. When temperature of an end portion of
the aluminum plate 1s compared between the cases, the tem-
perature 1s about 35° C. without the uneven part, and the
temperature 1s about 34° C. with the uneven part, thus gener-
ating a one-degree difference. In this respect, when the
uneven part 1s disposed perpendicular to the direction of
gravity, that is, perpendicular to the flow of the air, heat
radiation effect 1s significantly improved.

Based on the result of the above simulation, various types

of backlight assemblies can be designed as shown in FIGS.

17A to 17D.

FIGS. 17A to 17D are views illustrating various arrange-
ments of the exemplary light source umit and the exemplary
uneven part of the exemplary backlight assembly according
to the fifth exemplary embodiment of the present invention.

As described above, the base plate 901 of the lower receiv-
ing member 900 of the backlight assembly according to the
fifth exemplary embodiment of the present mnvention 1s com-
posed ol the uneven part 950 and the flat part 960, and the light
source unit 400 1s disposed on the flat part 960.

Referring to FIG. 17A, the flat part 960 1s disposed to
extend 1n a first direction (that 1s, X-axis direction) corre-
sponding to a long side of the base plate 901, and the light
source unit 400 1s disposed on the tlat part 960. In addition,
the uneven part 950 1s formed of an uneven pattern 950a, and
disposed between the flat parts 960. The uneven pattern 950q




US 7,850,360 B2

13

1s formed such that valleys extend 1n the first direction (that 1s,
X-axis direction), substantially parallel to the longitudinal
direction of the flat part 960 and to the long side of the base
plate 901.

Referring to FIG. 17B, the flat part 960 1s disposed to
extend 1n the first direction (that 1s, X-axis direction) corre-
sponding to the long side of the base plate 901, and the light
source unit 400 1s disposed on the tlat part 960. In addition,
the uneven part 950 1s formed of an uneven pattern 9505, and
disposed between the flat parts 960. The uneven pattern 95056
1s Tormed such that valleys extend in a second direction (that
1s, Y-axis direction) substantially perpendicular to the longi-
tudinal direction of the flat part 960 and substantially parallel
to a short side of the base plate 901.

Referring to FIG. 17C, the flat part 960 1s disposed to
extend 1n the second direction (that 1s, Y-axis direction) cor-
responding to the short side of the base plate 901, and the light
source unit 400 1s disposed on the flat part 960. In addition,
the uneven part 950 1s formed of the uneven pattern 950¢, and
disposed between the flat parts 960. The uneven pattern 950¢
1s formed such that valleys extend in the second direction (that
1s, Y-axis direction) substantially parallel to the longitudinal
direction of the flat part 960 and to the short side of the base
plate 901.

Referring to FIG. 17D, the flat part 960 1s disposed to
extend 1n the second direction (that 1s, Y-axis direction) cor-
responding to the short side of the base plate 901, and the light
source unit 400 1s disposed on the flat part 960. In addition,
the uneven part 950 1s formed of an uneven pattern 9504, and
disposed between the flat parts 960. The uneven pattern 9504
1s formed such that valleys do not extend 1n one direction but
are formed 1n a lattice shape.

While particular arrangements have been 1llustrated and
described, 1t should be understood that the arrangement of the
light source unit 400 and the uneven part 950 1s not limited to
the above embodiments, but can be modified in various forms.

FIG. 18A 1s an exploded perspective view of an exemplary
LCD having an exemplary backlight assembly according to a
sixth exemplary embodiment of the present invention, and
FIG. 18B 1s a schematic view taken along line XVIIIB-
XVIIIB. According to the sixth exemplary embodiment of the
present invention of FIGS. 18A and 18B, the heat radiation
structure of the exemplary backlight assembly according to
the fifth exemplary embodiment of the present invention 1s
applied to an edge type backlight assembly, and the structural
difference will be mainly described hereaftter.

With reference to FIGS. 18A and 18B, the lower recerving
member 900 1ncludes a base plate 901, a plurality of walls that
vertically extend from the base plate 901, that 1s, walls com-
posed of first to fourth walls 902, 903, 904, 905, so as to
provide a predetermined receiving space therein. The reflec-
tion plate 600, the light guiding plate 500, the diffusing plate
720, and the prism sheet 710 are sequentially disposed 1n the
receiving space of the lower recerving member 900.

The light source unit 400 1s disposed at one side of the light
guiding plate S00 and at an opposite side of the light guiding
plate 500 facing the one side. The light emitted from the light
source unit 400 1s changed into a surtace light source by the

light guiding plate 500 so as to be output toward the LCD
panel 100.

The light source unit 400 1s disposed on at least one of the
walls of the lower receiving member 900. According to the

illustrated embodiment, the light source unit 400 1s disposed
on the first wall 902 and the third wall 904 facing the first wall

902. In this case, the first wall 902 and the third wall 904 are
composed of the uneven part 950 formed 1n an uneven pattern
and the flat part 960, and the light source unit 400 1s disposed
on the flat part 960. As such, 11 the walls 902, 904 are com-
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posed of the uneven part 950 and the flat part 960, the flat part
960 maintains heat transier between the light source unit 400
and the walls and the uneven part 950 enlarges the surface 1n
contact with the air to improve heat radiation effect by natural
convection of the air. Therefore, it 1s unnecessary to provide
an additional heat radiation member.

In view of the exemplary embodiments of a backlight
assembly, a method of improving heat radiation 1s made pos-
sible. Also, as described above, according to the present
invention, 1t 1s possible to save cost and to obtain a small size
and low weight, by forming various forms of heat radiation
structures 1n the lower recerving member of the backlight
assembly without having a separate heat radiation member
attached to the backlight assembly, 1n order to improve heat
radiation from a light source unit.

In addition, 1t 1s possible to extend the life span of the LED;
accordingly, the LCD having the backlight assembly as well
as the backlight assembly may have a longer life span.

Thus, a backlight assembly according to exemplary
embodiments of the present invention and an LCD having the
backlight assembly has been described above. However, the
present invention 1s not limited to the above-mentioned
embodiments, and 1t will be apparent to those skilled in the art
that various modifications and changes may be made thereto
without departing from the scope and spirit of the present
invention, as claimed 1n the following claims.

What 1s claimed 1s:

1. A backlight assembly comprising;:

a light source unit including a printed circuit board and a
plurality of light emitting diodes mounted on a first side
of the printed circuit board; and

a receiving member including a base plate and a sidewall
extended from the base plate at an angle, the receiving
member receives the light source unit,

wherein a length of the base plate 1s longer than a height of
the sidewall,

wherein the light source unit 1s disposed on a first surface of
the sidewall of the receiving member, and an uneven
pattern 1s formed on a second surface of the sidewall of
the recerving member corresponding to the first surface
of the recerving member on which at least the light
source unit 1s disposed.

2. The backlight assembly of claim 1, wherein the light
source unit includes a heat radiation pad attached to a second
side of the printed circuit board.

3. The backlight assembly of claim 1, further comprising:

a light guiding plate including a light incident surface
arranged close to the light source umnit,

wherein the first surface of the recerving member on which
the light source unit 1s disposed 1s a first surface of the
sidewall of the receiving member, and the second sur-
face of the recerving member on which the uneven pat-
tern 1s formed 1s a second surface of the sidewall on
which the light source unit 1s disposed.

4. The backlight assembly of claim 3, further comprising:

a mold frame coupled with the receiving member,

wherein at least one hole 1s formed 1n a region of the mold
frame facing the second surface of the sidewall of the
receiving member on which the uneven pattern 1is
formed.

5. The backlight assembly of claim 1, wherein the sidewall
includes walls composed of first to fourth walls extending
substantially vertically from the base plate so as to provide a
predetermined recerving space therein, and the light source
unit 1s disposed at only the first wall and the third wall oppo-
site the first wall.
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